Abstract: This paper contributes to the line of research devoted to the diffusion of Information and Communication Technologies. We analyse patterns of Internet diffusion across people with disabilities in ten European countries, a geographical area for which empirical evidence is scarce. Results show that disability status has a significant negative effect on the probability of being an Internet user, even for those with higher income and educational attainment. However, we find no significant relationship between disability and frequency of Internet use. Therefore, it seems that once online the digital divide between people with disabilities and the rest of the population attenuate, at least to some extent.
INTRODUCTION
Over the last years Information and Communication Technologies (ICT) have been recognized to open up great possibilities for economic growth, competitiveness, and human development. Therefore, ICT diffusion has become an element of strategic importance to all countries [1] .
Moreover, recent research in the United States has drawn attention on the potential economic benefits from broadband deployment to an important group of population: the elderly and people with disabilities. In particular, Litan [2] estimates an economic benefit of at least $927 billion in 2005 dollars over the next 25 years, coming from lower medical costs, delay of institutionalized living, and additional output generated by more seniors and individuals with disabilities in the labour force.
In spite of these benefits, figures show that people with disabilities have only half the rate of Internet access of individuals without impairments [3, 4] . In fact, there is a vicious circle between ICT and disability. On the one hand, individuals with impairments are much less likely to be in employment than the rest of the population, and when they get a job, it is usually a low-wage and low-skilled one which does not allow them to afford ICT. On the other hand, people with disabilities face many accessibility problems that prevent them to use ICT, and therefore to gain the necessary digital skills in order to get a high-skilled job.
Within this context, the analysis of patterns of Internet diffusion among people with disabilities has emerged as a central issue. Therefore, we have tried to assess the importance of disability status for both Internet take up and frequency of usage across some European countries, a *Address correspondence to this author at the Department of Applied Economics, Campus del Cristo s/n, University of Oviedo, 33006-Asturias, Spain; Tel: + 34 985 10 50 53; Fax: + 34 985 10 50 50; E-mail: mrosalia@uniovi.es geographical area for which empirical evidence is quite scarce. With this aim we present our methodological framework (section 2). This is followed by a discussion of the findings (section 3) and the paper ends with some concluding remarks (section 4).
METHODOLOGY
In order to examine to what extent disability constitutes a significant barrier to using the Internet, we have conducted some logit regressions in which the dependent variable is a binary indicator of whether an individual uses the Internet or not (user=1, non user=0), expressed as function of a linear combination of explanatory variables, including socioeconomic factors (income, age, educational attainment, gender, and employment) and disability status.
Assume that Internet use is determined by an unobserved latent variable, u follows a logistic distribution, the data is described by the following logit model:
where is the cumulative logistic distribution function.
Once determined whether disability status significantly influences an individual choice's to use the Internet, it will be interesting to analyse what happens when the individual is online. In particular, we explore whether disability status matters with regard to the frequency of Internet use. This variable is measured in a four-point scale from less to more frequency: (1) less than once a month; (2) at least once a month; (3) at least once a week; and (4) every day or almost every day. Given the nature of the dependent variable, ordinal logit regression seems to be the most appropriate technique. Similar to (1), we assume that the frequency of Internet use is determined by an unobserved latent variable,
where X i is a vector of explanatory variables, i is the error term, and Z i is:
where a j (j=1 ,2 ,3) are threshold parameters and verify: a 1 <a 2 <a 3 .
Assuming that the random error i follows a logistic distribution, the model can be estimated by means of an ordinal logistic regression.
RESULTS
This paper addresses the analysis of the disability digital divide using data from the project eUser [5] , funded by the European Commission's IST (Information Society Technology) programme. The dataset contains information on individuals aged 15 and over, living in ten European countries (the Czech Republic, Denmark, France, Germany, Hungary, Ireland, Italy, Poland, Slovenia, and the United Kingdom). Data reports to the year 2005 with 9,807 interviews successfully completed. Disability identification is based on self-reporting by the interviewed i . It is important to take into account the limitations of self-reporting disability [6] : in particular, people with similar conditions can disagree about whether that condition constitutes a disability, and whether they want to identify themselves as a person with a disability. Table 1 presents the results for Internet use. All the variables are statistically significant. The first interesting point to note is that having a disability has a significant effect on the probability of being an Internet user. In particular findings suggest that when controlling for socioeconomic characteristics, people with disabilities are still less likely to use the Internet. Even for those with higher income and educational attainment, having a disability constitutes an important barrier to using the Internet.
The results for the rest of variables are in line with previous evidence on this field of research [7] [8] [9] [10] [11] . Hence, we find that those with higher income and educational attainment are more likely to be Internet users, as are those employed. Meanwhile the elderly and women are less likely to be online. It is worth noticing that the gender gap is bigger than the disability gap. If we reckon the inverse of the odds ratio ii , we find that men are 1.5 times as likely to use the Internet as women; meanwhile, the probability of using the Internet, with respect to individuals with disabilities, is 1.2 times higher for those without impairments. Income 2 indicates an income between poverty threshold and median equivalised income. Income 3 indicates an income above median equivalised income.
For the estimation of the model we have considered the following reference groups: those below poverty threshold; those who are less than 24 years old; primary education; men; the unemployed; and those without disabilities. *** Significant at the 1% level; ** significant at the 5% level; * significant at the 10% level.
Since our analysis is cross-country some macroeconomic variables related to the country of residence have been included. In particular, we have considered income per capita (Gross Domestic Product per capita, GDP), a measure of the efforts on research and development activities (R&D expenditure as a percentage of GDP) as well as on information technologies (IT expenditure as a percentage of GDP), and an indicator of human capital (percentage of the adult population aged 25 to 64 participating in education and training)
iii . Data comes from Eurostat [12] . Results show that all the macroeconomic variables are statistically significant with a positive sign. Interestingly, R&D expenditure comes as the most the powerful determinant of Internet use among these variables (note that it gets a coefficient 0.697) as previously shown by Vicente and López [13] in their analysis of ICT diffusion across the European Union. Table 2 shows the results for the ordinal logit regression on Internet use frequency iv . We note that having a disability is not significant with regard to the number of times the individual uses the Internet, while the rest of the socioeconomic variables are significant and keep the sign previously observed in Table 1 . 
CONCLUDING REMARKS
This paper has addressed the analysis of Internet diffusion among people with disabilities. The estimates show that those individuals with a disability are less likely to use the Internet, even when they have higher incomes and education. Such result should not be interpreted as an indication of people with disabilities being less capable to use the Internet; in fact it might be a sign of problems of accessibility when accessing to the Internet. Recent research has shown that only 5.3% of government websites and hardly any of the commercial websites in the European Union are fully compliant with the basic accessibility guidelines [14] . As a consequence, many people with disabilities just cannot access the Internet. However, this kind of barriers seems to attenuate once the individual is online. Hence, we find no significant differences in the frequency of use between people with disabilities and other Internet users. Therefore, our results suggest the need for einclusion strategies towards people with disabilities which focus on overcoming barriers of access and fostering web accessibility. In this sense, it would be useful to subsidize both the acquisition and the upgrade of ICT equipment and the adaptative technologies many people with disabilities need to use ICT. Given the increasing importance of broadband wireless, such subsidies should not focus on buying computers only but also on mobile devices that would allow people with disabilities to be online everywhere. In order to properly use these technologies, it is also necessary to improve the digital skills of this collective by means of e-alphabetization courses. Nonetheless, it is important to highlight that very little will come of all these efforts if they are not accompanied by a serious reinforcement of accessibility requirements through the implementation of legislative actions. Only in this way, European authorities will be able to fulfil the goal of 100% of accessible public websites by the year 2010.
